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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the peeling of electrodes and to prevent reduction in 
luminescent area by providing a protective electrode laminated with a low- resistance metal film 
of Ti, Mo f W, Ni, Ta, Cu, Hf, Cr and an Al film on an electron injection electrode, and specifying 
the absolute value of the internal stress of this electrode. 

SOLUTION: A hole injection electrode is provided on a substrate, an organic layer is provided 
on it, and an electron injection electrode is provided to form an organic EL element. A low- 
resistance metal film of at least one kind selected from Ti, Mo, W, Ni, Ta, Cu, Hf, Cr and an Al 
film are laminated on the electron injection electrode to form a protective electrode. A Ti film is 
preferably used for the low-resistance metal film. The thickness ratio between the Al film and 
the low-resistance metal film is desirably set to 1 -9. The absolute value of the internal stress 
of the protective electrode is controlled to 1 x 108 dyn/cm2 or below. The content quantity of 
Al in the protective electrode is preferably set to 50-90 at.%. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAiXaaZpDA41 1 339969P... 2006/09/1 1 



<19)B*BfcST/?' (J P) (12) & 1 iflit 5t # (A) (ll)»HrmH4iH«# 

tftfflspi 1-339969 

(43)2tHB ^«11¥(1999) 12/310B 

(5i)inta.» m&\?m f.i 

H 0 5 B 33/26 H 0 5 B 33/26 Z 

33/10 33/10 
33/14 33/14 A 



SFSS&JR 5fcg|2£ iW&R©«9 FD 10 H) 



(21)fHB*^ 


ftK¥10- 158490 




(71)fflRA 


000003067 












(22)(HBIB 


¥J&10*P(1998)5£22B 






JfOKS*5feK H #« 1 T @ 13# 1 *l 








<72)5g9Mf 


H^JS 










3fc*35«fffcKB*«-TB13Sl^ 5^ 


















(74)tt«A 


#3± S# R- 



(54) ismv&m t«EL3if 



(57) [gfcj] 

T. ^^A^IfeiiKlrtgRfc^ 1 x l O'dyn/cm'WT© 

a i -t i momms* >^m (ig^jg. sum. 



[f$ilFlii*©Effl] 

[§iffii] mfo±.ic*-)\'ii\'mmz : 8u, c©* 

miie^i-T-aA^&hW:. Ti. Mo. W. Ni. Ta. 
Cu. H f*s«fct>'C r *^iS!RS n^ft< ifc 1 m<D 

<SS«t^rtS|Sjfofc©lfc*tte<§: 1 X 1 O'dyn/c 
nfWTi!: O/tW&E L^„ 

[Ht^ 2 ] fiigtA^ £ JMK#T i m-C$> 1 10 
©*f*£E LSKP. 

[ff!*S3 ) A 1 J^<fciiuf2<&Si?^ £;Hg<i:©KJ5 

it. a i m/m%m&Vi* $>i>m& 1 ~9 -c**w#* 

1 * fc« 2 ©W&E LflH% 

[f»3j?^4] SK±<c*--ji'i£Att&&*rU C©* 

-^mxmm±<-cmiStm^iy. c©*r*£H-h«:m-?-& 

WieflTftAmfeJiK:. Ti. Mo. W. Ni. Ta. 
C u . H f isJz&C r 2pe>ittR;* ft£4>£c < £ 1 SO 
fSffit/U f^Ali (DS^S-C^fiS; O TtCgS^gSrlS 20 
W. ^S^®CDI^g|5tt:*©|feMfii=Sr 1 x 1 O'dyn/on'fe* 

[10*95] ««±(c*->i'i£A?Bg£WU c©# 

-juaA^mhicwtsJi^wu. c©w«£ji ±«:^-?-£ 

iiSIB^R£A^@±K:. Ti, Mo. W. Ni. Ta. 

cu. h f *j«fco*c r^e.jiiR$ns^< i& ISO 
o'a i <D-£m&zm*&Ammm trnmrn t -c^fb;* a 
mvmi&LtcumMm^i-f. s*gfi*B©rtgMc;;fr©*& 

*HB* 1 x 1 O'dyn/arfJ^Ti LfcW&E 
tt 5 ©WISELY. 

[ S^l 7 ] ESg^g© A 1 $WS* S 5 0 ~ 9 0 at% 
Xttb -5>fS3fcJl 4 ~ 6 <D^trtxi^<0 WtS E L 353% 

ntaag 1 ~ 7 ©t,>-rn#>©wt&E L*^. 

[M3&99] ^jfBjWO. l~lPaT*5fS 
*I8©Wf8EL^. 40 

[000 1] 
[0 00 2] 

[S£#©8fi5] iS^- W^ELIS^^K:W5S3n-C 

> ( t p d ) u t'<D*->i>i§n2ktm*mMK. £K>mm£ so 



(2) 1 1 -339969 

2 

U. S6«CTil'5^^y>'-JU^f* (A 1 q 3) 
«7fc8)St£ffc7fcJl £ L- -cail U . £ 6 tCM g £' ©tt* 

Utasstfrr s*^. 1 0 viiuf&©miE-c& ioofre> 

SI 0, 0 0 0 cd/m" <fc #*3«rCKl>&gy>WE> C 

[0003] Wt&E LgST-CCfeO-C. ^£Amgli. 
Li. Mi?^©i6t:&1£©®<^Jl£^ : firr&©-C. «T 

ttA®B±«:««m«S* 5 ^e>nrii-5>„ — sstc. « 
wo. nm<Dm&m**£tfc'r> . »«&fis(> 

[0004] 

<DM&Zfflffl b . ^*^©^®a©[ST* s ^CiW^ 
[0005] 

[i$S£ft?&T£fc:3!><D#&] -h^SWl*. TIB©^ 
(1) SSltc^-Jl'ftA^i^l/. C©*-^a 

A^g-htc^e^WL. c<Dmwm±tc^&Anm 

?:Wr€)WtiEL^tC*JC»-C. wflB^T-aA^g-h 
(C. T i . Mo. W. Ni. Ta. Cu. Hf*J<fcO*C 
r Hp hmtR $ n -5^^ < <t t> 1 a©ffifitn^ ^ ;M&£ A 

iM<t©a@lgr-^)j£U/c^smfii?:S:^. «sm@© 

rtSPlt;^©!^^ 1 x 1 O'dyn/cm'UlTiLfcWmE 

( 2 > f&fit/ty * jvmafiT i ®-c*>-s±ia ( 1 ) ©W 

tSEL^. 

( 3 ) a 1 mtmizis&tii* * t^t<Dmmit. a 1 

^/MIBeffiJn^ *?>i>m& 1 --9T*-5>±ie ( 1 ) £fc 
« (2) OftEL^. 

(4) iiiK^-^ffiAlMflt. C®*-*ffi 
A^SitCWtiM^WL/. COW^Sitc^l^aA^ie 
^rWrSWtSE LiSmCitetvC. milB^^ffiAwgJb 

Ti. Mo. W, Ni. Ta. Cu, H f fcJ:tfC 
r*>6iStRi*ft£4>&< 1 «©ffitffiCx^ *^£A 1 

£<Dm-&m-cmi&Ltcmmmm$:Wtv . «s®®©i^sp 

^©ite^ftt* 1X10' dyn/cm 1 tiTi U/cW«E 

(5) Sfe±«:*--'l'aA^@ ; SrWL/. C©*-^ 
A^g-htcW^^rWO. C©W^l±«:^ J F-?iA^g 
^WT-&W«EL*^«:*5t^-C. Buiem^-ffiA^gJ: 



3 

tC. T i . Mo. W, N i . Ta. Cu, H f feJctfC 

Ttt A^sflBi mmm t -emits it tcmMmtm* z * 

**SW*. fi3HI&(Dl']8l£ftCMettiB& 1 x 1 O'dyn 
/at? feTF i L fcWtS E L^T-. 

(6) &1&&iJZ)WT i T?£>£-hi2 (4) 

(5) ©WtSELfg^. 

( 7 ) <SSm@<D A 1 5 0—9 0 at%-C* £ 

_hIB (4) — (6) ©^rn^owtSELf^. 
< 8 ) &mnm& ? k> ism s nfcjj b 
( i ) ~ ( 7 ) (D^-rtifrcommE Lm*. 

(9) 7\>^v &\EfoifiO . 1 ~ 1 P a-CJfc£±ie 

( 8 ) <DW«8E L«To 

[0006] 

yn/atf feiTT* SfianffiMRtt 6 fit I » S . <Sg^@ 
ttA 1 ±»*L<ttT i i^WO, »*U<tt'X'<» 

iMtt. A 1 iT i 40WB6Kr*-»TfeJ:<. AIM 
iTiii©iIIST*^ttJ:^. 3€>tct2. Alfc 

[0 00 7] c©J:5ft«^@£l9:WSC:£K:«fco 

[0 00 8] _kj*©«fc5CC. *^WC«, AltTii 
fflC^C <t?Wffg b<. Ti #:*:^<D#)m£t#-5>±"C 
W$LA>* 5 , T i <Dft*t}*)<iCM o . W. N i , Ta. C 
u. Hf *5<fcO'Cr^6j§!R3n^»{5«!H^^ [2 0 
*Cr©ffi!n* (Q • on) *U 0" s ~ 1 0-'*fK©*-- 2* 

[0009] ^Simsort^io^^iia^^H^^J®^ 

» ^)g*fi3cMO/c*i^?l3gtt^^At < T i m 

©<gfitn^^^^fitfflT-2>CitC<fco-C. Tif©ifi 

j^fc£ d*ibms©a-# 2<DEEt&fot)t<.<i:-?-cmm2 

[0 0 10] C<D<t^tC. AliT i m><D{£&ViJ Z 



5) 1$g{J¥ i 1 -339969 

4 

1 x 1 0'~+ 1 x 1 O^dyn/cm 1 . W*L<«-0. 5 
xl0'~+0. 5X 1 O'dvn/cnficmW-riCtifiV 
iOffSKHO-H-O. 5 x l 0 , dyn/cm , ©?l!g 

[ooi i] encefcfu. a i ©*ttt, mn$m<D#* 

A 1 J*'"? v ^e(D9l§Stt^*J^# < ft oTfta5l£;*J*-h 

gaefflt-dr-r. t i m<om&iKJ $>w>&-ci*i&x'< 

v ^ffijfPIE^frT-CX^'S v Z&Vf *> i. T i ^©<gf£ 
fciiBKHtCC^ttO. £/c. Al^^-^i*5l>tt 

t i m<om&tKM v ^M<D*-crta5i6^?:±ie 
[ o o i 2 ] «sm@cDrtSBi&^«. 

[0013] *^<DfiSSISe*5A liTi ^CDiSffitS 
20 p< * JU£©g^g-C*£»£. A 1 ©M1B 5 0-9 
0at%. 3 <E>CCtt6 0 — 8 0 at%-C&£<l £ l< 

[0 0 1 4 ] $fc. A 1 ItT i H©fifi!n^ f ^li 

Am@fflK:fiStS-r2»<D». a i e-c*^r t i m<o 

©etSJS^ $;U®<k(D^Jt«A 1 Bt/T i ^©ffiffitn 
y ^j^= l -9ggtfe5. ^C*s. AliiTif© 
30 ffiffitn^ ^;HSt©«ft4^ffitC*Jt>-C». AliTif 

[0 0 15] ife, A 1 tT i m<M&M£i* ^^©«$4 
Wk-Z$>Z>m&. A 1 ^WS (*St^iT i 9<D{BtetjiJ 

tc^bur^<fc<. ^FCC$fJlR«^:C> 0 c<D£5Umm 
^KtsMSA liTi ^©ffi^ta^ t>;KO$Wfi«ig 

[0016] «i4K4C*iW-2>A 1 *5<fcO'T i ^©(Sffita 

©Ja^©iSS«)E«. «*.«A l£*«**8lffir8 0at 
jgg, ^®3&^e> l/2©(4g-C7 0at3«lS. S^HSA 
^SI?B-C 6 0 ats^S t tt £ J: ^ U 4> (D"C* o r h «t 
< . C©H3&»A 1 ^Wfi#*®£^-?-?£A^@^ffi£-C 

■:TJ:l>. 

[0017] &*5. T i ^©(SStnj' HMt. 1 S©^ 
^fflt»-C^2afe[±*effflbT^«fct». $/c. Al*5«fc 
50 VT i m<Dffl&ViJ< $ )l><Dfr-C&m&&*ftf&-? Z> £ £ 



s 

COOtiJ^S c. Nb. Zr, Nd, S 
i. Mn. Pd. P t^^JSTCsgSr^fri/T^-CfeJ: 

[0018] »JIK-ei&S«£tt^ 
ftJST 1 0 0-5 0.0nifC$>ZCti5W£L<. 3 
«2 0 0~3 0 0nm-C*-5Ci^{if*OC». &gmg* s 

[0019] Al-Ti SKDfifitn^ ? £ 

«?j£^3ft-2>C£**«F£ jl^ffJtUi&fcl 

0. 1-lPa-Cftl.. AliTifOftfi^^^t 
(DU-Smit* A 1 J-y? hiT i 3?<D®ffi5iy 

1-T i ^CDiSata^f h^rfflOTX 

i r*si»b:t i moimm.* * )i>m&x>* ? *«c<fc o 

JBfiSl/tefft. T i«9HO«fit«>**8l**lr>ttA l*«r 

^€r±ia®fflfl)lg5-r'5C Al-Ti 9®<gffi!n 
^itA^lOJ-y? hi A 1 &£l>W:T im<DiSMK 

[0020] LTliDCX^ v ZfiWIZ. L 

<. *©SA«2jiL-Ttt. $f£L<tt0. 1-4W/ 
art (Ommi>W£Ul,K ftK.DCX'*vf£i&i<Dn?)£ 

lt«. *f*L/<«o. l-iow/orf. 1$k:o. 2 

0'0nm/min . iftK: 5 — 5 0 nm/nrin (£>©BjW$ L 

[0 02 1 ] ^^-^^tl/til^KIKSI-SfcOr 
Ar, He. Ne. Kr. Xe^C^RStitf 

[0022] ^©wiel^b, mz.itm 1 «^ 

WISIJf 3 »4>ft < <h ffeft/I £W L . C ©B**i* 
«cjSi;*-*ffiAlft3Mi. lt^£At&i*Jfft£'£W-r 

WtlJf 3±(Cttm^&A«&4£WL. <*e>tc*± 
Hi LT«S«&5#i9:W6ft-C<,>£. 
[0023] »«{ci&W£ft£*-;i'i£A^@-ctt. * 

5 0 n&LktNMt L < . iW$l/<«50-500n 
ra. #tC5 0 — 4 0 OinrfDEBrt^g Lt>„ 1 5 



l) 1 1 -3 3996 9 

6 

[0 02 4] ^-.a-SA^fi&fcJ&Ii&rr = . * 

H6##gL<. I TO (SF-«-f >2^A) . 
1ZO (ffitSF-^ft-O^A) . ZnO. SnO 
, . In, O a ^#*£tf6*i-5>#. Sf$t<ttlTO 
(if F-^^b-^^OA) . I ZO.(Si8F-7"8Kb 
ifift& In, O, ICfcfLSnO, <D 

jg^JtW. 1— 2 0wt%JW$L< . 3 6tC«5~12 
wt%#$? £ IA>„ In, O, CC>ttLZ nO<E>ig£Jttt. 
10 l-2 0wt9S#*f*L<. 3<E>4CW:5-1 2wt%#£F£ 
LC>. ^©ffeKSn. Ti. P btS^KfttBJOjrc. K 

LT l wt%felTSiti-CC»-c & J:i». 
[0025] *~Jl'&Amt;JS£V&9(C J: -jt *>fl£>& 

»$L^„ I TO. I ZO«ffi<DJ&£«:x.rC? 

!ff$Kttln, O, GCSnO, ^>Zn05: 

9ffea^K©SB#^<b*i4>frt>. x^- ? *&<fc L/-C«D 
20 CX/S? £#Jif£L< . ^©SAm^iUTl*. »£L 
<l*0. l~.4W/crf <DKB#«$IA>. ^KlDCX 
^•^KI^tl/TB. »SKB0. 1-10W 
/cm 1 . 1#tC0. 2~5W/cm l <D©fflt , «>4o £/c. fiR 
h(*2~ 1 0 Onm/min ^f{C5~5 Onm/min 

[0 02 6] ^-»"C» ^^'XiL-C^tCfK^-r^feOt? 
«^ < . A r . He. N e . Kr, X elp<D^R£14** 

30 a^ro. 1-2 0P^S-CJ:^. 

[0027] S^-aA®ffi©«R£*«4i b"C«. 

it. K» Li. Na. Msf. La. Ce. Ca, Sr. 
Ba. A 1 . Ag. In. Sn. Zn, Zr. Cs. E 
r. Eu. Ga. Hf. Nd. Rb. Sc. Sm. T 
a. Y. Y bm<D&m7cmm»> BaO, B 

aS. CaO. HfC. LaB,, MgO. MoC. N 
bC. PbS. SrO. TaC, ThC. ThO,. T 
hS, TiC. T i N. UC. UN. UO,. W,C. Y 
40 ,0,. ZrC. ZrN. Z r 0,^®{b^«5?:fflOj><b 

^t?2^. 3^©^4ffil<^Cit-Cti. ^ 
^iL/-C«. WltfA 1 • Ca (C a : 5-2 Oat 
%).A1-In(ln:l~10 at%) . A 1 -Li 
(Li : 0. l~2 0at%*SI) . A 1 • R (R«Y. 
S c *^;tsft±mtm*ik-n ^<dt;us -^a^# 
^In-Mg (Me : 5 0 — 8 0at%) Lt^. 
cn^ttfe, ^(CA 1 ^(*-^A 1 -Li (Li : 
0. 4-6. 5 (fc/cL-6. 5*$£-T) at%) S/c« 
50 (Li : 6. 5-1 4at%) . A 1 • R (R : 0. 1- 



C5) 

7 

5-2 Oat%) Zf<DT * $. ~V 

ISfiS^Jg. ^&£fflt>£. cne,CD{±*KI©C«4. 5e 
VfcTPC&O. #CCtt*M^*S4. OeVttTffli*. 

[0028] l^ttASi©«)g{CB. ft*&£J&l>-C 

■C. J^i|i"C*lHBMb«l»*l»*Ofc»). 
(DISS. J»ati-C3cSO»:W»EL3R-T-**"C**. *- 

c». ^6tc. agyE©*#<S&-5l*&©®^**- 

gtOXu tt4>& < . *£«&©<*: 9 tc&«lBE3F<c J: Steffi 
tm<aHIR&&:i>. &*&tcltR(s-Ctm&«i$ 

[0029] x/n- 5» £?£K:<fc <3 JfcJ&S hfcS^aAti 

K4^©7K#©iiA##S«:4>& < . {fc^W33Ett**W 
<> »«®WIEL3lffiWI6h5. 
[0 03 0] X^'y *#X©ffi*7tt. W$ 

U<«0. 1 —SPaCDffiH*^* U< . C©®ffl-CX^* 

?£g©A 1 L i ^^MtCff 2>CiAS-C#S. *fc» 

%-¥v YfSN&eS&.<DWfi2 0 — 6 5 Pa - an&iffitc-?f8M 
[003 1]^<? jI?i?©X^ f ^^gK^e 

-CN,. H,. O,. C,H, t NHj^SJStttfX Steffi 

[0032] u-cMRF mm* m^tcmm 

®.*'iy zimi>Bim-c$>z&. fsmu- Y<oumm 

cx/<7 $gs©^iit». $?$u<t;to. i~i 

0W/on'. 4$iC0. 5~7 W/cirf©Kit*5. * 
/c. fiSMU- — 1 0 Onm/min . JjfK: 10-50 



i 1 -3 39969 

8 

[0033] mT-&Ame<o»jRigfct. tm^tc «£ o . m 

[0034] ^£A1t«i«Jg©J?<* tt. **flEA*+ 
5Mt*.S— SJil±©J5$t-TtHm< . InmfcLh. iff* 
L< «3nmW±i-rn«J:C^ $/c, -e<D±Kffl«:«^ 
(CtifflUSttluP. jl^)g®«3~5 0 OnmfIKi 

[0 0 3 5] ^(C. ##S93©ELfRT-CC^W6tx£W«8 

io w&Atrn* ^nhommsm. *-^i**©ws 

tHSffflt-?4W£~ ~ - h 9 ^l/ttffc^«9*fflC» * C £#&f 
[003 6] -*-*&MltiiMt£. *— Jl«X«»»6 

Jttt. ^aA^S^^CD^oaA^^tCT^m 

[0037] mxmvmz . Ji/itAta^iaojis *$ 

J:tf^&AfftS£Jl©J53te ! ftK:KS3*a-r. 
(C^^-C&Rtt^. aW. 5~5 0 0nttffie. «K 1 
0 ~ 3 0 0 rm t T -S C <t *5 » * L t 
[0038] jh-Jl/j£AlftaW©l»S48J:O t *^ttAlft 

30 *»WS»&tt. aAIB« lnmfel±. ^SIS«lnnfel± 
i-r*©* 5 *?^ L/l^. C©ttr©?tAS. ^gl@©Jl$ 
©±K«. aASt5 0 0n.gg, ^jt«-C5 0 

Omr^sr^-S). c©«t^«cBy5tcoi,»r«itAti^ia 

* 2 JHR» -2> i * t-C&Z. 
[0039] tMONIE L^T<D^c@«:«^« 

J;5^*f4«JHt 1/tB. 1t§§BS6 3-2 6 

4 6 9 2-^^(CPa^nS*T,r^-5>J:'5*'fb^> 

■7-fe>. ^'JU>, 3 0^>, 1 2 -7£P-^'J 

iflcf*!ftfen4. 4#&¥6 - 1 10 5 6 

9-^©7i-^T> h^-fe>^i*. ^¥6- 1 1 4 
4 5 6#©r- h 77 U -;I/Xf >^f^*Il-^C £ 

[0040] S tc. *tiaf*-C|B*36*nI*6«:*X 

50 iffi^t?-ifTfi6ffl-r.2>c£*W$L/< . K-;<>h<t 



9 

l-5wt% r^^CiW^lK *Xb1?5f?£*§^ 

[0 04 1 ]^h«3liUlt +>"J^7h^ 
ltf£U<, £6CU*8 -*y V y-n/£cl>G^<D^?{* 

ttT^5~*A«*£UTtt* ^BS.6 3-2 6 46 9 
2^. -2 5 5 1 9 0-51, 1§Bi¥5-7 07 3 

3-Sf, #^¥5-2 5 88 59^ ^gS^P6 - 2 158 

[0 0"4 2 ] "ftfltfJCCtt. h»JX (8- + ^;> 

^ b) TJl^ — ^A, trx (8- + /«J/7h) 
5^ A, bX (^>V (f) - 8-*/'J/7h)i 
IS, b'X (2-yf;b-8-*y^7h) T^-'i? 
A**5/b\ h'JX (8-*yJ/7h) >f>y-5A, 
b y X (5 8- + y'J^7h) Trt^~^ 

A, 8-*yy y^y b y^«?A. HUX(5-^Pn- 
8- + ^ V ^7 h) 27 y a , bx(5-^pp-8- 
t/'J^^F) ^Jl/^A, 5. 1 -is9U)V-%-*r 
/'J/^hTil'^^A, b»;X(5. 7 -S^P-fc- 
8-bKU^>+7«;/7 b) T^^'JA, #y [ffi 
IS (II) - b*X (8 -b KP^Sx-5 -*y y^Jl/) y 

[0043 ]S/c, 8-*yy ^-n-tt^L^OD^f* 

*><fc<> t<D<£5&fe€><tUTfcJ:, fcfX(2-y^U- 
8~^/'J/7h) (7x/7h) rn^ ~^aciii) 

. trx (2-y ^I/-8 -*/'J/7 b) 
fls^? h) T^^-r.^ACIII) . tf^(2-^^U- 
8- + yJ/7 b ) (^^-^U^7h) A 
(III), trx (2 -^^^-8 -^y y Sy b) O^y 
-*7Wy b) Tfr*~? ACIII) , ^ 
-8-+/y^7h) (t;l/h-7xr.;l/7x/7 h) 

t^^^^a(iii) . trx (2 -y^-8 -*yy y 

^ b) (y^-7x^7i>7h) T^^^^A(II 

i), bx (2 -y?-;u- 8 -*yy y-5 b) 

7x^7x^7 b) T^^^-^ A(III) % W (2- 

y^-8-+^^7h) (2, 

~> b) T^^^-^A(III) % fcs'X (2 r^U- 8 

y y y -5 b ) (2, 6 ->>y * y b ) tju^ — 
OA(III) % t'X(2->W-8- + y'J^7h) 
(3. 4-^^7x^7H A(III) . 

t'X (2-y^-8-*/'J/7h) (3. 5-^y 
y ^ h ) T^5^.^A(iii) . bx (2 - y 
8-^y y y*7 h) (3, 5 -^-tert-^^U:? 
*y^b) T^^^-^A(III) . bX (2-y^^-8 
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-+7>J/7h) (2, 6-^7x^l/7*y7h)7 
^ A(III) . ^ (2-^W-8- + / ( ;/7 
b) (2. 4. 6-hU7x^7xy7h) 7;l/5- 

^A(iii) , bx (2 -y 8 y y ^ h) 

(2. 3. 6-h^^7x/7i) 7JR-«>A(I 

id . bx (2 -y^;i/-8-*y y y^ h) (2. 

3. 5. 6-7^h^y^^^^y^ b) T^^^-^ACI 

id , bx (2 -y ^ju- 8-^yyy^h) ( l 

7h7h) T^5^^A(III) , bx (2-y^^-8 

io -^yyy^h) (2 —ry b^ b) tji^^acii 
i), bx (2. 4-s>y 8 - + y y y^ h) 

h ^y ^ b) T^U^— ^ A(III) % 

bX (2, 4-^^-8- + ^'J/7h) (A^- 

^^^b^^y^h) r^^-^A(iii) . bx (2. 
4-s>y^ji/-8- + y y y^ h) *.~y\>y 
^y^h) T^^^^A(III) , bx (2, 4-s/y^ 
Jl/- 8- + y y /7 h) (3. 5-^^f^7x/7 

h) t^^^^aciii) . trx (2. 4 -s^y 8 

-*yyy^h) (3. 5 -^-tert-^^;l/^ *y^ 

20 h) t;u^^aciii) , bx (2-y^;u-4-x^ 
8-^yy^b) (^7-^u^7 V ) r;i^^- 
OA(iii) . bx (2-y^-4-y h^^-8- + 
yyy^h) (^-^x^x^^h) «5 
aciii) . trx (2-yw-5-^7^-8- + ^y 
y^ b) (t^h-^u^7 b) t^^^^aciid . 
trx (2 ~y^Jb-6 - b V7;WD^f^-8 -*y 
yy^b) (2-^^ b^ b) t^u^^^ aciii) 

[0 04 4] c<d«*>\ t*x (2-y^u-8-+yy 

30 y^ b) Til/ 5 ACIII) - /i-* + V-« (2 - 

y^;i/-8-*yy y^b) t^^-^aciid . t^x 

(2. 4-W^-8- + /»V7h) T^S^A 

cm) -n-**v-trx (2. 4-^y5^-8-* 
y y y^ b) t;1/s^^aciii) . brx (4-x^- 
2-y^;v-8-*y yy^b) tjus^aciii) - 
M -^^v-t'x (4-x^-;u- 2 -y^-^-8 -*y 
yy^b) T)\t^~v aciii) . trx (2-y^^-4 
-y b*->*y y y ^ b ) t^^-^aciid - u-* 
+y-trx (2 -y ^-^-4-y b+>-+y y y^ b) 
40 t^^^^aciii) , ^x (5-^7^-2-^f^- 
8-*yyy^b) t;u^-^a(iii) -m-**v- 
trx ( 5 - ^>r y - 2 - y - 8- *yyy^b) r 
;b^^^Aciii). trx (2-y^u-5- h*)?** 
py 8 -*y y y^ b) t^^-^aciii) 
-^*v-t'x (2 -y 5 - b y 7Wp^ 
-8-*yyy^b) t^^^^aciid ^r-*>->*cfe 

[0045] C<EHS*»CD*X b«5K<t #S¥6 
- 1 1 0 5 6 9^tfEt£Q:7x^UT> b ^-fe>^zSffc 
50 ^G1^6-l 1 4 4 5 6^CCfStgCDT- h77'J -^X 
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coo46] i%56)iwfi-?aA^jM)i***a^4>©-c* [00543 titc. msmoT&isjsmt 

[0 04 7 ] £/c. -^CClf.D-Cl^^li, il^)l«{b^5lB]±*i^— {C?g-^U-Ct»^*J|!f * 

— mLh©*-Ji'?£Aiaj!H£<b^£4>ft< ifc lSJtl ^(ci-^ttt, {b-£^#St£K:??aE-r-2>&c£> 

K. COig-^Jl^tc K-/-c> hSr^TSti- •Setoff &£l,»ttttiJra>'W l/y-iptC^SHfr 

0. o i~20wt* . s^khjo. i~ i 5wt% <t-r& sx-r-s,, 

C£#ffgl/l*. [0 05 5] *-A>j£Ai&j£l{Ctt:. t# 

[0048] ig^Sn*. * + y 7<D* ? f>ye«^- PfJBB6 3 ~ 2 9 5 6 9 5#2^B. 4$KI¥2 -19169 

*ifi-ci*z>ictb. s+ + y Tt*sttW{c@^^K*^ 4^$s. - 7 9 2^$s. twa^s - 234 

=g»bt-. i3?©gi*fe<D* i> 'j7ftAf*8C0ll<«t'). W 6 8 1^«. ^5-23945 5f^f8. 

«ffc^ft*» dfy-y -tt ») . aRTM^OCfd 5-29 9 1 7 A*G&k y ^¥7 - 1 26225^ 

HifiOF-'O h£C©<fc5#S fB. #P3¥7- 1 26 226§fii. 1tS¥8-l00 

^SCC^WSH+SCitCctO. 17 2^. EP0 6 5 09 5 5Al^{ClBtE3hr 

^f^-S'SCi^-C^-Si i^W:. £feft3£g£ii5«>. A 1 "? 20 > 77 'J - ;K>i?-»(k^S ( h 'J 7 'J -^7 5 > 

3^©£S14£ft±£tt£C£#-C#.5>. &OL/h'J7*-^7S>: TPD) , ftKHt7 

[0049] ?g^JltCfflC>6ft£*--.'l'&Ai&i£t3Kb^ 5 >, t F ?vr>St*tt. *Jl/-'<^/-Jl'SI*#. HUT 

1*teJ:t>'^Ti£A$aj£1£<b^12Jtt. «J6©#-JU !/-JUR«Mc. -f 5 f •/-;Hl^ft l 7 5/S?rWt2. 

?£A^Jlffl<D{b^*i«fcO'm^-?£Aftiluiffl^b^ t+t^7 > /-;^m #.y?-*7*>«-c*«. c 

(Dtpfr/bmiRTtx&J:^. J5c*»"Cfc. Tfr-KftAmmm ft 6<Wfc^ft« 2 «6Lh*:Wli.O . 0ffflT-2>£ 

m^-^i*W*4-C*-2» h y 7ii*J?7 5 >S§ag [0056] *-^aA»^®5r^-^aAH<t*-^ 

i*. S6fc«X^y^T5>^<*. 5mm^R«rl# fftiHgitC^rS@-r-5>«^«. ^-^aAtmitJlffl 

[0050] ftTaA^ttOfb^iOTl*. *S y 30 i^TS*. C<D£S. #-/M£AtttS ( I TOf) fiPJ 

[0051] *-)i&AWimmm<D<t-£swit at s&mffi#<gTb . mm y - tamm-p v<o 

tm?$>2> 1- y 7i-;^7 5 3 6tCWX^ ^. ft#£8H>T(,>.&©-T? 1 ~ 1 0nnfflg<E>«t,^*>. 
ffll»-5>(D#s$?2:U>„ 40 -;i-aA^K:^3t-><b5i<7 : ->->-c^* s ^S < - "jmSBK 

[0052] cois^ojg^tbi*. -eft-en©* + yr ©iR^k^J^fcfb^Bjfcffl^-cfc. ^feofeii^fb 

et){c«. ^-^aA^iiittfb^^b^j/^ftAfa aA^®«. z&emmtmmiciMzoit&mzmm'? 

mmmzti-rzit&yKDm&ttfiK 1/99-99/ sciKiOM-r^ci^rts. 

1. $6tC«l 0/9 0-9 0/1 0. *$CC{i2 0/8 [0 057 ] S/c. ^StCI&GTS:l7 6n^>m^r£Ali 
0~8 0/2 0?IS£&£«£'5CC-r*C<h## 1 *tA>. h'^ (8- + /'^7h) 7^5-^A 
[0 05 3 ] ig^<D^3t±. ^^-^tCtB^ (A 1 q3) W- + /V-WU>f©SIM 

$b<. ^WtC«l~8 5nmi-r-SC<t*5jfSK > -y^T >/->mm&. -^yu>il«ft. f'Ji^>g|^ 

$6tC«5~6 OrniK !t#tC«5~5 0 nmt T * C £ 50 (*. tUS^IWHt. * V >K»i*. 
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-c*i>rfej:<. c©«fc*>&ia^tth (8-*^y 
^£Ai£iMJl©JfcJ&t:):ffeftJl £ RHftfcj&iretc J; n«<fc 

[0058] n*iz\mmm*m*&xm tm^-mmm 
c©<t#. m-T-aA^ew*>e.mT-«fa^©ffi io 

[0 05 9] *««*4£ UTtt. #^X*>5iS. tMI^ 
[0 06 0] fe:7 * -iU*-®K:tt. jgJiT^ 

tooensfc, e Lm+$t&^m.i&&mifi%m.w. 
t -5>j:^#j§*&g© wit**)? hrts*7-7^w 

its. 

[0062]ifc. Sf^f*^J118©J: VUWmtteM 
[0 06 3] * E L#feft©5££ 

[0 06 4] S*W«:tt^^S^JR^*iS 
£#3$ I/O. IMKCKK. U— Jf-e*«C«!f3WiO"C* 

■ m^mmmskit^m • x * y JUMbd* 40 

[0 06 5] s<4>*~»S4&K:9t%*ffiXl/&<r»J: 

gfc. I TO. I ZO©^JgB#K:y.x--^£§W&C><fc 
[0 06 6 ] 56«iRtt*4«. m^<vt*4©3fc©iR**JE0 ft 
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[0067] *-Jl/ffiAlftaW. ^nfciom^aA 
T*;i/7 r -;*tK9S*/cttt£®l!4&#-0 . 1 Mm Jii 

T©^f&iiwi?>n5. *sn.«as#o. i Mm *m 
< o€c w n«a 6tt<?co. ^©aAsa^ fe^ o < <& 
[0068] xaagwo&ttttfiFKnues n%t,>#. 1 

0 " 1 Pali*T©X3?Jgt £ 1/ . MM&BLIZ 0 . 0 1 ~ 1 nm/ 

sec *iix&-*-sc£«sft7siA>. x^f-catso 

J&-r*itf. ^©WffitC^tt^J^K^TS C ±£l*l-f -2. 
A:*. MtH£ftsW6ftS. ^©igS&HII*© < 

[0069] ctT,b&m<DB&tzn&MM&*:m^2>m 
[0070] ##fefE©*rtSE is^r. mrnmm 

*TO»frSC&fc-C*S. EP*n^EEt*. IS. 2-2 

ovsietans,, 

[0 07 1 ] 

L/. #§K-:7Btfb-Y>i^A&*£f* (SnO : 1 Owt 
%) i^-y^htir. I TOlf* ^ 0 OnmeagU 

*B#©)E^J0. 5Pa. X^v^tfXltA r + 19^0, T 

[007 2] I T0^6^-5>^-^aAme*Jfi£K$n 

<tb/c 0 ^t>-c. IKUV/O, istf Ifc. 
[0 07 3]^^-. W«l«fie®<b. ^H£A^@£ . 

[0074] X^lf^gOlWi^-KlSLr. 
«F«i=& 1 x 1 0- 4 PaJ^T*-C?«EEO/c c , 4. 4' . 4 " 

-hyx (-N- ( 3 -s?-)vy 

;l/7 5/') h«;7i-Jl/7 5> (ttT, m-MTDAT 
A) ^SiUgO .2nmXsec.r4 0rai©^$tC^.# 

N. N' i^-;b-N. N' - m - h ;t- - 4 , 

4' -i^TS^-1. 1" -t*7xi;l- («T. TP 
D ) &MMAf$L 0 . 2m»/sec.'C3 5nm©J¥$tC^.S 
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h>)X (8-t/y/7h) T^5--?A (WT. A 1 
q3 ) ^MM^&O .2nm/sec.T-5 0 nmOJl;* tC^i# 
tt?-&Mlti£- ^TfelSiCfc. &l,»-CWBE*«-» 
/c*g. MgAtr%*9§» (2 7cSg#) -CSfiJtMg : 
Ae = 1 0 : 1 tcr 2 0 Onm©J?£«:R£MU. S^SA 

[0 07 5] 3 j^H^ofc**, COELS? 
*&£XV-c-, *3£gCCi£U A 1 T i ^ (A 1 7 0 
at%) hWcDC^? 5fffitC«t9. * 

**v*&t)Q. 5 PaCCTA 1 iT i £<DU-&W)*t>tli 

.X(Ctl:-Ar«ffilr>. tS:Am^K5 00W. >-y»KD 
A-*;*«4 >^SL tSt>-y» h©ffiflU*90imi 

[0 076] ^^No. 1 tC*i<,\-C. if-y? b£ 

a i K.frxx&ifkfr'c*'*? *-rs«a>«l36K:i/CA* 
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[0 07 7 ] S6tC. f>^*No. lCCfct^T. £ — 
CCUtTT i SS©S4W-r4t>^No. 3=fefPS3U 

[0078] *tSE LfgT-CD&^>yjb*^^ 

SV^HSW. 8 0'Ct. «i£fBK 1 0 mA/an 1 tCT 1 0 

io ovsmmsbL. Mmmm&8i*ftitc. 

[0079] 100 mffl'&<D6 4 K f hx7?-f >©§ 

^tEi®S©S^ (%) il/fc (F^ht^XlOO 
MniX 1 0 0 Mm ) „ 1 tC^n-T. 

[0080] 
[«1] 



'-tzszTj* &%&W& Aftstfrt $S}t£l«cD3Btt®g[o 
No. (dyn/cm 8 ) 

l(*&m) Al-Ti&^m +0.4 X 10 s 2 



2 (tfc«2) 

3 (tfctfi) 



A1BS 



+1.5X10* 
-2 X 10 8 



10 

30 



[0 0 8 1 ] m i <fc*5. SSmS^rA 1 iT i 
©fHJJgSc t'fC<fc £|£:5fc^(D5%:Mc®fS©?«4>#* 6*1. 

[o 082] <3mm2>mmMi<Dvisy>i>N o. 1. 

{Cfc^T. «T-*£A*eWK:A 1 m (2 0 OnmSO £X 
2lCJ:*)Bf&l,. C©±(CTiI(100nmH)5: 
X-'n* 9 JfcfiKU AlBiTiliCSiISi 

SSfitTStO^No. 1 1 ?:^fc. 40 
[008 3] COIf^^N o . 11 KOUT. 

0. 4 X 1 0'<tyn/aifX-$>itc o £/c. ^JS^lipjji 

[0084] <HJg^3>iyfeM2©1f>^';l'N o. 1 

#>«|^<$tc L/-C1f>^UN o. 1 2%f#. |s]«fcl¥fliL 
fctC5, ?"JUN o . 1 1 <fc HiiCDjaifffclS** 1 ^ 

e»n/c so 



[oo85] <mmm4>mimi<o j fis7->wo. 1 
tcfcc^-c. a i iT i tzsmTzmmmvimmmz 

3 0 0m««:x^7 5»tCj: O0fiSL/fc-f->7VWN o. 1 

6*-^*m^8igfcgi3:fflC>-CA l,r£K£Pi^/c<iC 
6. SiS-COiS^ 8 0 at%. 3 6tC 1 /2 <DffiS8TO 
jga*5 7 6 at% . M^&A'm&R-WX- 6 0 atS^T?*-? 
ft:. 

[0086] C(D-9">'7*Jl'N o . 13 tCO^T. 
0. 4X1 0* dyn/cm 2 TNfco/c. ^SS0U 

[0 08 7 ] <ll«S^5>ll*SF34<D-9->7'^No. 1 
3tCfcl,>T. ^mS<D«#4K<DA 1 iSS©Sfi?r-9-> 

^i/N o . 13 ti&tic-rztzfrktm&K.vxv-^y'ji' 
no. i 4^t#. mimicwffiutctt*,. yis7'>\>u 

o . 13i I5S(D^»^ife^f# hfttc. 
[0 08 8] <|D6fe^6>ll*6^1~5(D*^<D-9-> 
T^tCfcOT. LXA 1 L i 

•7£Sc«:-C4 0 0nmCDgJ5«CJ*M-r-5)«*Hi^k:U-C 
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17 

[0 089] 
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2 
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5 



[Hi] 



